Many environmental and genetic conditions may modify jaws growth. In orthodontics, the 1 right treatment timing is crucial. This timing is a function of the Cervical Vertebra Maturation (CVM) 2 degree. Thus, determining the CVM is important. In orthodontics, the lateral X-ray radiography is 3 used to determine it. Many classical methods need knowledge and time to look and identify some 4 features to do it. Nowadays, Machine Learning (ML) and Artificial Intelligent (AI) tools are used 5 for many medical and biological image processing, clustering and classification. This paper reports 6 on the development of a Deep Learning (DL) method to determine directly from the images the 7 degree of maturation of CVM classified in six degrees. Using 300 such images for training and 200 for 8 evaluating and 100 for testing, we could obtain a 90% accuracy. The proposed model and method are 9 validated by cross validation. The implemented software is ready for use by orthodontists.
prepubertal plateau with decelerated growth rate, and finally the facial growth curve describe a peak 48 of growth velocity corresponding at the pubertal growth spurt, which coincides, precedes or follows 49 from 6 to 12 months the statural growth peak (controversial). [3] This spurt occurs approximately two 50 years earlier in girls than in boys. [4] 51 To estimate mandibular growth potential left, the patient must be localized on is growth curve, 52 and many biologic indicators have been proposed: increase in body height, menarche, breast and voice 53 changes, dental development and eruption, middle phalanx maturation of the third finger, maturation 54 of the hand and wrist, and cervical vertebral maturation. [3, 7, 8] 
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• Cervical stage 2 (CS2) = 1 year before mandibular growth peak:
88
Lower border of C2 presents a concavity. Bodies of C3 and C4 are the same.
89
• Cervical stage 3 (CS3) = during the year of the mandibular growth peak:
90
Lower borders of C2 and C3 present concavities. Vertebrae are growing so C3 and C4 may be 91 either trapezoid or rectangular shape, as superior borders are less and less tapered.
92
• Cervical stage 4 (CS4) = 1 or 2 years after mandibular growth peak:
93
Lower borders of C2, C3 and C4 present concavities. Both C3 and C4 bodies are rectangular with 94 horizontal superior borders longer than higher.
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• Cervical stage 5 (CS5) = 1 year after the end of mandibular growth peak: Testing. Then, we decided to divide them to 200, 200 and 200 and used Cross Validation technique by 157 permutation of these sets.
158
Also, as these images are from the whole head, only a specific part of the image is usefull for 159 this classification, we performed different preprocessing before feeding then to the DL input. In a 160 preprocessing step, each original image is first cropped to the interesting part (Test1: size 488x488), 161 then resized to (Test2: 244x244) or (Test3: 64x64) and after resizing to 244x244, they are Sobel filtered to 162 enhance the contours of the image (Test 4). Figure 2 shows an example of these inputs. In a preliminary study, we used different Deep Learning network structures for this classification 165 task and finally we selected a Deep Learning structure (like resnet) which is adapted for our task. 
